encouraged the migration of able-bodied workers to urban areas. These developments have further strained efforts to increase food production.
Thus, Africa presents great challenges and at the same time, offers magnificent opportunities for Taiwan agriculturists and other technologists to transfer their expertise and experience of rice culture to their African friends in a genuine effort to enhance their livelihood. The Taiwan assisted rice productions in 13 African countries in the past 39 years are described in the following paragraphs.
Activities of some other African nations, due to limited space, were not included in this paper.
Scope and Method of Agricultural Technical Cooperation
In the early days of CITC, enhancing rice production by using improved varieties and adopting the modern methods of cultivation was the primary goal. Production of rice was soon expanded to include many locally important food crops (sorghum, maize, soybean, and sweet potatoes), vegetables, and fruit trees. (C) Bagre area
The second -phase of the ROC-BF collaboration was resumed in 1994. Both countries were anxious to continue the fruitful cooperation of the earlier years. Before a formal agreement was drawn up, ROC sent a team headed by the writer (Hsieh 1994) (Table 3 ). In addition to irrigated rice, the phasse II project includes the improvement of (5) Road construction.
(6) Reforestation will be enforced. During the period between I965-l974,the mission trained 5,490 farmers and 186 agricultural staff members in rice production technology and the maintenance of farm machinery such as power tillers, water pumps, power sprayers, rice milling machines, etc. The mission also helped to establish the Rice Growers'Association, through which the harvested rice could be sold on the market.
Phase II (November 1995-Present time) After the restoration of diplomatic ties between the ROC and the Gambia, a five-member delegation led by the writer (Hsieh 1995) Development of tidal irrigation scheme to promote rice production Tidal irrigation depends on the Atlantic tide movement which pushes the water through the inlet gates or small creaks to both banks of the Gambia River and distributes the water into the rice fields. Seasonally-fresh -water tidal areas and ever-fresh water areas are two potential areas for rice production. At present, about 57,798 ha of the seasonal-fresh-water area and 3,876ha of ever-freshwater area can be developed for rice culture (Table 6 ). As the result of surveys made in 1997, six locations covering a total of 600 ha of land were identified to be good for rice production under the "tidal irigation scheme". The ROC government provided a sum of US$833,333.00 for purchasing of heavy equipment (tractors etc.) and fuel for land reclamation. As a result of land reclamation in Sapu and Sukuta of the CRD in 1999, a total of 100 ha of newly developed land was eligible to grow rice.
In the dry season of L997, a total of 1,100 ha land in Jahally/Pachrr adopted the tidal irrigation method. The yields of rice increased from 2.5 tlha to 5 Vha. In the dry season, Wassu/Kuntaur farm (320 ha) adopted the tidal irrigation, increased its rice yield from 1 t/tra to 5 t/ha. In the dry season of 1999, the extension farms in Jahally/Pacharr planted a total of 320 ha of rice fields using tidal irigation with good results (Table 7) . The surrounding farmers were encouraged to plant rice using similar methods on 880 ha of farm.
As the results of efforts made by both the government of the Gambia and the ROC-AfM, total production of rice in the Gambia increased to 24,493 tons in 1997 which was two times higher than that of 1.2,500 tons in 1993. Rice production in the Gambia continued to increase to 26,636 tons in 1998, and reached to the highest record of31,653 tons in 1999. Even though the Gambia still needs to import 60,000-80,000 tons of rice every year to meet the ever-increasing population (1.3 million). Post harvesting loss due to the traditional methods of milling is quite serious; the mission is now helping the farmers to establish rice-milling centers by providing milling machines. Rice seed multiplication project
The total amount of certified rice seeds produced between 1968-1982 was L,243.4 tons, 58.9% of which was supplied to farmers for growing (Table 9) .
Field demonstrations and extension work
In the early years, the mission's work was to culture paddy rice in the north, and to grow both paddy and upland rices in the central part of the country. In the east and southwest, upland rice is grown.
Technlogy transfer for rice culture from Taiwan to the Cote d'Ivoire was the main task of the mission ( The Thiwan assisted rice production in Malawi up to 1995 The reclaimed area at Domasi became a model for present-day rice production. The writer (Hsieh 1996) visited Domasi in 1996, and was impressed by its sustained operation of rice production with assistance of two rice experts from the ROC mission.ln 1975, it expanded rice culture to cover 5,0(X) ha. of land. The southern areas became the main rice regions in Malawi.
Inputs of the mission, coupled with government efforts, greatly boosted rice production. The rice production area under the mission's supervision soon grew to 5,470 ha. Performance of reclaimed land after transferring it from the ROC mission to Malawi Reclaimed land is usually handed over to the host country after it operates normally in rice production. It is a common phenomenon that the performance of field management will degrade gradually after an assisting unit leaves the farm, and sustainability becomes a big problem. At present, only Domasi farm (500 ha) continues to be served by the ROC mission regularly, and other reclaimed farms have been handed over to the local governments. According to a recent survey, the performance oftransferred farms tended to degrade gradually due to a lack ofsupport from the local government in terms ofsupplies such as fertilizer, pesticides and other expenses. Some are close to stopping operation.
Yelding capacity has declined due to lack of money to repair irigation facilities, road, etc. However, the majority of the rice fields are maintained with fairly good conditions such as those in Limphasa Phase | (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) Land reclamation and irrigation facilities etc) were donated to farmers, while power tillers and grain threshers were on rent basis. The upland rice yield increased to 4t/ha, which is 3.3 times higher than the amount (1.2 lha) produced previously.
The extension work for upland rice was carried out in an additional 400 hectares of land in 2000.
Extension of paddy rice
St.-Louis in northern Senegal is the main region for extension of paddy rice. The deep-water-direct sowing method introduced by the mission solved the problems of soil salinity, bird damage of sown seeds, and weed control. The newly introduced Taichung-sen L0 from Taiwan produced 5-6 t/ha of rice, which is 25Vo higher than the previous yield of 4-5 tlha. The extended area increased to 3,000 hectares, which exceeded greatly the planned area of 1,800 hectares in 1999. With the newly introduced variety Taichung sen 10 and deep water direct sowing method, the yield of rice in the northern part of Senegal became stable at a level of 5-6 tlha. It is hoped that the total production of rice on a 70,000-hectare land will be further increased in the future. the Gambia, etc.) abundant water during rainy soasons (August-October) created deep-water swamps.
The deep-water rice grown in this area produces 1.5 t/ha of rice only' Although there is plenty of water in the Niger River and Malawi Lake, the countries do not have enough funds to construct irrigation facilities for rice production. Farmers have to use the limited underground water from the artificial deep wells for irrigation. To solve this problem, the countries constructed many irrigation facilities with financial support from the World Bank, EAO, UNDR IFAD, and the US. England, France, Japan, ROC and other countries. The common problems faced in most African countries are the sustainability of the projects after the termination of funds from the donating countries. For instance, in the past, the European Colonial Development Cooperation (CDC) reclaimed the Jahally/Pachr area with pumping stations in the Gambia. In 1970 it was able to produce 5-6 tlha of rice under the aid project. However, after the evacuation of the CDC from the Gambia, the condition gradually deteriorated in terms of the maintenance of pumping station and irrigation facilities. The yield of rice has dropped sharply from 5-6 Vha to 3-4 t/ha, and even stops growing in some areas, because of poor management. This has also been the case in the northern part of Senegal, For instance, the ROC mission at one point was close to accomplishing the goal of reclaiming a land project of 5,000 hectares in Guinea-Bissau. We had to stop operations suddenly, even after finishing 3,500 ha of land reclamation in Guinea-Bissau. This was a very unfortunate event for farmers in that country. The same is true in the cases of the Cote d'Ivoire and Niger, where the scales of rice production projects were even larger.
It is felt that the existing agricultural cooperation programs should be strengthened by the financial resources and co-financing of projects of the ROC and other countries like Japan. The host country will hopefully facilitate the success of a project just like the on-going rice production project in Burkina Faso, the Gambia and Senegal. With co-financing and the cooperation of two or more parties, we may not only be able to enlarge current programs, but also further expand current production operations to post-harvesting treatments and the marketing of rice.
Perspectives of the Future
The ICDF itself has periodically sent officers to the rice production project sites and evaluated the field mission approaches, activities, difficulties faced, and accomplishments. In the interest of seeking continuous improvements, African regional meetings for joint planning and assessment were held in the Gambia in May 2000. As a result of this introspective review, we have drawn up the following measures for further improvement.
Bilateral cooperation should be developed on a project-specific basis to address key problems confronted by the host nation in agriculture and associated developments within a certain time limit.
The project should be within the realm of our expertise and the host nation's available resources.
Project plans should follow scientific and management standards.
Technology transfers and extensions should be strengthened and expanded by moving from simple to complex programs and providing aid to local farmers and technical cadres. The missions should make the best use of the local organizations. Strengthening collaboration among field missions in a region will make full use of resources and increase the sharing of expertise and experience. which can be better, adopted in that specific country. The Taichung District Agricultural Improvement Station will conduct similar types of joint research in Liberia and Chad, and the research stations in the host countries to solve the problems encountered in the course of rice production. Increased participation of mission staff in international workshops and conferences, regionally coordinated programs, and related activities will broaden the mission's vision. The increased amount of foreign aid will accelerate the activities of international cooperation' With these refinements in strategy and modes of operation, the ICDF can look forward to many new frontiers of international cooperation, extending from production to related market-oriented activities such as the processing of local products for market. Fruitful returns can be assured from the improved measures. Meanwhile, the ICDF will seek improvements to upgrade the efficiency of its operations. Our efforts are directed to improving our missions of sharing expertise with our friends on a partnership basis and by staying dynamic in our changing world.
